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Are you interested in the interface between science and technology
and public policy?

If you are a member of one of AIP's Member Societies, you may qualify
for an opportunity to spend a unique year experiencing science policy
in action in Washington DC.Through these Fellowship programs, member
scientists come to our nation’s capital and spend a year taking an
active role in providing S&T expertise to the federal government. Fellows
learn how the government works from the inside and they are able to
contribute their voice and knowledge to the policymaking process.
Fellows gain a perspective that, ideally, will enhance not only their

own careers but also the physics community’s ability to more effectively
communicate with the government.

Two fellowships are available through the American Institute of Physics (AIP):

U.S. State Department Fellowship

» Fellows provide scientific expertise to an office of the U.S. Department of State
» Candidates must be U.S. citizens and eligible to receive a security clearance
» Supported in part by the American Astronomical Society

» Application deadline is November 1

Congressional Fellowship cosponsored by the

Acoustical Society of America

» Fellows work for a congressional office or on a committee staff
» Application deadline is January 15

General Qualifications
» Membership in one of
the AIP Member Societies
» PhD in physics or closely related field

Please see our website for
additional information
and application instructions:

hitp://www.aip.org/gov/fellowships.html.

Qualified scientists at any
stage of their career are
encouraged to apply.

any individual topic, as he acknowl-
edges in his preface. That is acceptable
for many courses and is highly desir-
able for engineering undergraduate
students. But graduate students and
those seeking to fully understand the
associated physics or appreciate the ori-
gins of methodological approximations
will need to consult other sources.

Some of the material included in the
appendices at the back of the book —for
example, on units and energy conver-
sions—can be readily found elsewhere.
I also question the need for an appendix
to introduce readers to materials sci-
ence: Any readers lacking the basic
knowledge summarized too briefly
there will most likely struggle with
many of the topics covered in the book.
In contrast, the appendices that provide
overviews of mathematical concepts
and classical mechanics will enhance
the text for nonexperts.

These criticisms don’t appreciably
detract from the overall utility of the
book. Introduction to Computational Ma-
terials Science offers one of the more ac-
cessible recent overviews of an increas-
ingly popular field. I expect it will
become a favorite of many students and
instructors.

Susan B. Sinnott
University of Florida
Gainesville

Modern Particle
Physics

Mark Thomson
Cambridge U. Press, 2013. $75.00
(554 pp.). ISBN 978-1-107-03426-6

Like researchers preparing a talk and
lecturers preparing a course, authors
must make difficult choices when writ-
ing a textbook: What
level should be strived
for, what must be in-
cluded, what can be left
out? For the most part,
I believe University of
Cambridge professor
Mark Thomson made
excellent choices in his
text Modern Particle Physics. The book is
aimed at upper-level undergraduates
or graduate students. It assumes just a
basic knowledge of quantum mechan-
ics and special relativity, but it’s more
advanced than such modern-day clas-
sics as David Griffiths’s Introduction to
Elementary Particles (2nd edition, Wiley,
2008) or Francis Halzen and Alan Mar-
tin’s Quarks and Leptons: An Introductory
Course in Modern Particle Physics (Wiley,
1984).
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Particle physics is a difficult subject
to cover in a textbook. It has a long his-
tory, and as is true throughout physics,
new discoveries are still being made.
Furthermore, that particle physics is
based on rich mathematics makes it im-
possible to describe without, for exam-
ple, group theory. The discipline is
grounded in quantum field theory,
which students seldom take before en-
countering a particle-physics course.
The author must develop an abridged
version so as to convey the science.

I would recommend Thomson’s text
to any physicist interested in learning
the subject. It contains excellent physi-
cal explanations that help make it use-
ful as a self-study guide or for a year-
long course. The excellent mix of theory
and phenomenology requires that the
chapters be consumed in sequence.
That makes the book less suitable for a
one-semester undergraduate physics
course with time for only a few selected
topics. However, it would still be a very
useful companion text for such a
course.

Many authors start with a historical
treatment, beginning with J. J. Thom-
son’s discovery of the electron in 1897.
But author Mark Thomson forgoes the
historical route to present the material
more coherently. After a short overview
of the standard model of particle
physics, he delves into how particles in-
teract with matter and provides a short
description of the different detector
technologies used in modern experi-
ments. The nod to detectors is a nice ad-
dition, given that many similar texts do
not discuss experimental issues at all.
But I would have liked to see it ex-
panded to include a discussion of how
experimentalists use triggers, collect
data, and re-create tracks to enable
physics analyses. The book goes on to
cover aspects of the standard model,
based almost exclusively on tree-level
(lowest perturbative order) properties.
Only in a few places where higher-
order loop effects are crucial are they
discussed, which is perfectly reason-
able for a book at the level the author is
shooting for.

Throughout the text, just enough
mathematics is introduced to facilitate
the presentation of theory and phenom-
enology. Thomson has an excellent abil-
ity to explain physics and pull it out of
the math. For instance, starting with
perturbation theory he motivates the
use of Feynman diagrams, usually de-
rived from path integrals. Later, he uses
helicity amplitudes to evaluate matrix
elements. A practitioner would usually
not do the calculation in that way, but
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Thomson uses it to elucidate some of
the physical aspects that would be hid-
den in the standard trace formalism
(which he introduces in an optional sec-
tion). A less successful explanation is
given for the Higgs mechanism, in
which the Lagrangians that suddenly
appear increase the complexity and
cloud the physics for the initiate.

Thomson has experience in different
experimental collaborations, including
the ATLAS experiment at CERN’s Large
Hadron Collider and the Long-Baseline
Neutrino Facility. Clearly his profes-
sional interests influenced the text,
which focuses on the important topics
of weak interactions, CP (charge conju-
gation plus parity) violation, and neu-
trino oscillations. He dedicates a short
section to the Higgs discovery and also
includes a discussion of the theoretical
necessity for the Higgs mechanism to
break electroweak symmetry.

It is surprising that Modern Particle
Physics provides no substantive discus-
sion of precision electroweak physics,
rare B decays, or top-quark physics—
topics in Thomson'’s research portfolio.
The author devotes a section to open
questions in particle physics, but it’s too
short. lunderstand the pedagogical rea-
soning behind those choices, but given
the current state of particle physics, I
think it is particularly important for
texts to develop physics beyond the
standard model. All of the model’s par-
ticle content has now been found, and
yet mysteries remain. Given Thomson’s
excellent presentation of the material he
covered, I would have liked to see his
exposition of those puzzles as well.

Adam Leibovich
University of Pittsburgh
Pittsburgh, Pennsylvania

Wizards, Aliens,
and Starships

Physics and Math in Fantasy
and Science Fiction

Charles L. Adler
Princeton U. Press, 2014. $29.95
(378 pp.).ISBN 978-0-691-14715-4

Wizards, Aliens, and Starships: Physics
and Math in Fantasy and Science Fiction is
a fascinating book. As I started to read
it, what immediately caught my atten-
tion was the passion and excitement
that author Charles Adler instills in the
text. I couldn’t put it down.

Adler’s goal is to explain the feasibil-
ity of some physics underlying popular
works of science fiction and fantasy, in
books and in films. His enthusiasm for
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APS
CONGRESSIONAL
SCIENCE

FELLOWSHIP
2015-2016

THE AMERICAN PHYSICAL
SOCIETY is currently accepting
applications for the Congressional
Science Fellowship Program. Fel-
lows serve one year on the staff of a
senator, representative or congres-
sional committee. They are afforded
an opportunity to learn the legisla-
tive process and explore science
policy issues from the lawmakers'
perspective. In turn, Fellows have
the opportunity to lend scientific and
technical expertise to public policy
issues.

QUALIFICATIONS include a PhD
or equivalent in physics or a closely
related field, a strong interest in
science and technology policy and,
ideally, some experience in apply-
ing scientific knowledge toward
the solution of societal problems.
Fellows are required to be members
of the APS.

TERM OF APPOINTMENT is one
year, beginning in September of
2015 with participation in a two week
orientation sponsored by AAAS.
Fellows have considerable choice
in congressional assignments.

A STIPEND is offered in addition
to allowances for relocation, in-
service travel, and health insurance
premiums.

APPLICATION should consist of a
letter of intent of no more than 2-
pages, a 2-page resume: with one
additional page for publications,
and three letters of reference.
Please see the APS website (http://
www.aps.org/policy/fellowships/
congressional.cfm) for detailed infor-
mation on materials required for
applying and other information on
the program.

ALL APPLICATION
MATERIALS MUST BE
SUBMITTED ONLINE BY

CLOSE OF BUSINESS
ON JANUARY 15, 2015
(5:00 PM EST).




